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SEQUENCE LISTING 

<110> Vadim R. Viviani 
Yoshihiro Ohmiya 

<12 0> Nucleic Acid Molecules Encoding Red and 
Green Emitting Luciferases 



<130> 2799.1001-001 

<140> 09/516,958 
<141> 2000-03-01 

<150> 09/388,290 
<151> 1999-09-01 

<150> IT 5339 
<151> 1998-09-02 

<160> 4 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 1765 
<212> DNA 

<213> Phrixothrix vivianii 

<220> 
<221> CDS 

<222> (26) . . . (1660) 
<400> 1 

tcagtgcaag actttaggga tcaaa atg gaa gaa gaa aac att agg cat gga 

Met Glu Glu Glu Asn lie Arg His Gly 
1 5 

gag cgt cct cgt gat ata gtc cat cct ggc teg gca gga caa caa tta 
Glu Arg Pro Arg Asp lie Val His Pro Gly Ser Ala Gly Gin Gin Leu 
10 15 20 25 

tac caa tea ttg tat aaa ttt gca tct ttt cct gaa gca ata ate gat 
Tyr Gin Ser Leu Tyr Lys Phe Ala Ser Phe Pro Glu Ala lie lie Asp 

30 35 40 

get cat aca aat gaa gta ata tea tat get caa ata ttt gaa acc age 
Ala His Thr Asn Glu Val He Ser Tyr Ala Gin He Phe Glu Thr Ser 
45 50 55 

tgc cgc tta get gtt agt ata gaa caa tat ggc ttg aat gaa aac aat 
Cys Arg Leu Ala Val Ser He Glu Gin Tyr Gly Leu Asn Glu Asn Asn 
60 65 70 

gtt gtg ggt gta tgc agt gaa aac aat ata aac ttt ttt aat cct gtc 
Val Val Gly Val Cys Ser Glu Asn Asn He Asn Phe Phe Asn Pro Val 
75 80 85 
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ctt get get tta tac tta gga ata cca gta gca aca tea aat gat atg 340 

Leu Ala Ala Leu Tyr Leu Gly lie Pro Val Ala Thr Ser Asn Asp Met 
90 95 100 105 

tac aca gat gga gag tta act ggt cat ttg aat ata tea aaa cca act 3 88 
Tyr Thr Asp Gly Glu Leu Thr Gly His Leu Asn lie Ser Lys Pro Thr 

110 115 120 

ate atg ttt agt tea aag aaa gca etc ccg ctt att ctg aga gta cag 43 6 
lie Met Phe Ser Ser Lys Lys Ala Leu Pro Leu lie Leu Arg Val Gin 
125 130 135 

caa aat eta agt ttc att aaa aaa gtc gta gtt ate gat age atg tac 484 
Gin Asn Leu Ser Phe lie Lys Lys Val Val Val He Asp Ser Met Tyr 
140 145 150 

gac att aat ggc gtt gaa tgc gta tct acc ttt gtt gca cgt tat act 532 
Asp He Asn Gly Val Glu Cys Val Ser Thr Phe Val Ala Arg Tyr Thr 
155 160 165 

gac cac acc ttt gat cca ttg tea ttt aca cca aaa gat ttt gat ccc 580 
Asp His Thr Phe Asp Pro Leu Ser Phe Thr Pro Lys Asp Phe Asp Pro 
170 175 180 185 

ctt gaa aaa ate gca tta att atg tea tea tct gga aca act gga ttg 628 
Leu Glu Lys He Ala Leu He Met Ser Ser Ser Gly Thr Thr Gly Leu 

190 195 200 

cct aag ggt gta gta ctg age cat aga agt eta act ata aga ttc gtt 676 
Pro Lys Gly Val Val Leu Ser His Arg Ser Leu Thr He Arg Phe Val 
205 210 215 

cat age agg gat ccc att tat ggc act cgt acg gtt cca caa aca tea 724 
His Ser Arg Asp Pro He Tyr Gly Thr Arg Thr Val Pro Gin Thr Ser 
220 225 230 

att ctt tec tta gta ccg ttc cat cat gee ttt gga atg ttt act aca 772 
He Leu Ser Leu Val Pro Phe His His Ala Phe Gly Met Phe Thr Thr 
235 240 245 

tta tct tac ttt gta gta gga ctt aag gtt gta atg ttg aag aaa ttt 820 
Leu Ser Tyr Phe Val Val Gly Leu Lys Val Val Met Leu Lys Lys Phe 
250 255 260 265 

gag ggc gca ctt ttc tta aaa acc ata cag aat tac aaa ate ccc act 868 
Glu Gly Ala Leu Phe Leu Lys Thr lie Gin Asn Tyr Lys He Pro Thr 

270 275 280 

att gta gtg gee cct cca gtt atg gtg ttt ttg get aaa age cca tta 916 
He Val Val Ala Pro Pro Val Met Val Phe Leu Ala Lys Ser Pro Leu 
285 290 295 

gtc gat caa tac gat tta teg age tta acg gaa gtt get act gga gga 964 
Val Asp Gin Tyr Asp Leu Ser Ser Leu Thr Glu Val Ala Thr Gly Gly 
300 305 310 

get cct tta gga aaa gat gtc gca gaa gca gta gca aag agg ttg aaa 1012 
Ala Pro Leu Gly Lys Asp Val Ala Glu Ala Val Ala Lys Arg Leu Lys 
315 320 325 
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tta cct gga ate ata caa gga tat gga tta act gaa act tgc tgc get 1060 
Leu Pro Gly lie lie Gin Gly Tyr Gly Leu Thr Glu Thr Cys Cys Ala 
330 335 340 345 

gta atg att acc cct cat aat get gtg aaa aca ggt tea act gga aga 1108 
Val Met lie Thr Pro His Asn Ala Val Lys Thr Gly Ser Thr Gly Arg 

350 355 360 

ccc ttg cca tac att aaa get aaa gtt tta gat aac get act ggg aag 1156 
Pro Leu Pro Tyr lie Lys Ala Lys Val Leu Asp Asn Ala Thr Gly Lys 
365 370 375 

gcg eta gga cca gga gaa aga ggc gaa ata tgc ttt caa agt gaa atg 12 04 
Ala Leu Gly Pro Gly Glu Arg Gly Glu lie Cys Phe Gin Ser Glu Met 
380 385 390 

att atg aaa gga tat tac aac aat ccg gaa gca act att gat act att 1252 
He Met Lys Gly Tyr Tyr Asn Asn Pro Glu Ala Thr He Asp Thr He 
395 400 405 

gac aaa gat ggt tgg ctt cat tct gga gat att gga tat tac gac gaa 13 00 
Asp Lys Asp Gly Trp Leu His Ser Gly Asp He Gly Tyr Tyr Asp Glu 
410 415 420 425 

gat gga aat ttc ttt ata gtt gat cga ttg aaa gaa ctt att aaa tac 1348 
p E j Asp Gly Asn Phe Phe He Val Asp Arg Leu Lys Glu Leu He Lys Tyr 
H 430 435 440 

J:! aag gga tat cag gtt gcg cct get gaa ctg gaa aat ctg ctt tta caa 1396 

Lys Gly Tyr Gin Val Ala Pro Ala Glu Leu Glu Asn Leu Leu Leu Gin 
^ 445 450 455 

*- cat cca agt att get gat gcg ggt gtt act gga gtt ccg gac gaa ttt 1444 
^ His Pro Ser He Ala Asp Ala Gly Val Thr Gly Val Pro Asp Glu Phe 
f~ 4^0 465 470 

9St gga caa tta cct get get tgt gtt gtg tta gaa tct ggc aag acg 14 92 
Gly Gly Gin Leu Pro Ala Ala Cys Val Val Leu Glu Ser Gly Lys Thr 
475 480 485 

ctg act gaa aag gaa gtt caa gat ttt att gca gca caa gtc act cca 1540 
Leu Thr Glu Lys Glu Val Gin Asp Phe He Ala Ala Gin Val Thr Pro 
490 495 500 505 

aca aag cat ctt cga ggc ggt gtc gta ttt gta gac agt att ccg aaa 1588 
Thr Lys His Leu Arg Gly Gly Val Val Phe Val Asp Ser He Pro Lys 

510 515 520 

ggc cct act gga aaa etc ate aga aag gag etc cga gaa ata ttt gec 1636 
Gly Pro Thr Gly Lys Leu He Arg Lys Glu Leu Arg Glu He Phe Ala 
525 530 535 

cag cga gca cca aaa tea aaa tta taagttcaat gtattgcttt agttctaaaa 1690 
Gin Arg Ala Pro Lys Ser Lys Leu 
540 545 



tgtatataaa caagttttag aacctaatac attcattcaa atactaaaca aaaaaaaaaa 1750 
aaaaaaaaaa aaaaa 1765 
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<210> 2 
<211> 545 
<212> PRT 

<213> Phrixothrix vivianii 



<400> 2 

Met Glu Glu Glu 
1 

His Pro Gly Ser 
20 

Ala Ser Phe Pro 
35 

Ser Tyr Ala Gin 
50 

Glu Gin Tyr Gly 
65 

Asn Asn lie Asn 

He Pro Val Ala 
100 

Gly His Leu Asn 
115 

Ala Leu Pro Leu 
130 

Lys Val Val Val 
145 

Val Ser Thr Phe 

Ser Phe Thr Pro 
180 

Met Ser Ser Ser 
195 

His Arg Ser Leu 
210 

Gly Thr Arg Thr 
225 

His His Ala Phe 

Leu Lys Val Val 
260 

Thr He Gin Asn 
275 

Met Val Phe Leu 
290 

Ser Leu Thr Glu 
305 

Ala Glu Ala Val 

Tyr Gly Leu Thr 
340 

Ala Val Lys Thr 
355 

Lys Val Leu Asp 
370 

Gly Glu He Cys 
385 

Asn Pro Glu Ala 



Asn He Arg His 
5 

Ala Gly Gin Gin 

Glu Ala He He 
40 

He Phe Glu Thr 
55 

Leu Asn Glu Asn 
70 

Phe Phe Asn Pro 
85 

Thr Ser Asn Asp 

He Ser Lys Pro 
120 

He Leu Arg Val 
135 

He Asp Ser Met 
150 

Val Ala Arg Tyr 
165 

Lys Asp Phe Asp 

Gly Thr Thr Gly 
200 

Thr He Arg Phe 
215 

Val Pro Gin Thr 
230 

Gly Met Phe Thr 
245 

Met Leu Lys Lys 

Tyr Lys He Pro 
280 

Ala Lys Ser Pro 
295 

Val Ala Thr Gly 
310 

Ala Lys Arg Leu 
325 

Glu Thr Cys Cys 

Gly Ser Thr Gly 
360 

Asn Ala Thr Gly 
375 

Phe Gin Ser Glu 
390 

Thr He Asp Thr 
405 



Gly Glu Arg Pro 
10 

Leu Tyr Gin Ser 
25 

Asp Ala His Thr 

Ser Cys Arg Leu 
60 

Asn Val Val Gly 
75 

Val Leu Ala Ala 
90 

Met Tyr Thr Asp 
105 

Thr He Met Phe 

Gin Gin Asn Leu 
140 

Tyr Asp He Asn 
155 

Thr Asp His Thr 
170 

Pro Leu Glu Lys 
185 

Leu Pro Lys Gly 

Val His Ser Arg 
220 

Ser He Leu Ser 
235 

Thr Leu Ser Tyr 
250 

Phe Glu Gly Ala 
265 

Thr He Val Val 

Leu Val Asp Gin 
300 

Gly Ala Pro Leu 
315 

Lys Leu Pro Gly 
330 

Ala Val Met He 
345 

Arg Pro Leu Pro 

Lys Ala Leu Gly 
380 

Met He Met Lys 
395 

He Asp Lys Asp 
410 



Arg Asp He Val 
15 

Leu Tyr Lys Phe 
30 

Asn Glu Val He 
45 

Ala Val Ser He 

Val Cys Ser Glu 
80 

Leu Tyr Leu Gly 
95 

Gly Glu Leu Thr 
110 

Ser Ser Lys Lys 
125 

Ser Phe He Lys 

Gly Val Glu Cys 
160 

Phe Asp Pro Leu 
175 

He Ala Leu He 
190 

Val Val Leu Ser 
205 

Asp Pro He Tyr 

Leu Val Pro Phe 
240 

Phe Val Val Gly 
255 

Leu Phe Leu Lys 
270 

Ala Pro Pro Val 
285 

Tyr Asp Leu Ser 

Gly Lys Asp Val 
320 

He He Gin Gly 
335 

Thr Pro His Asn 
350 

Tyr He Lys Ala 
365 

Pro Gly Glu Arg 

Gly Tyr Tyr Asn 
400 

Gly Trp Leu His 
415 
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5:0 



Ser Gly 


Asp 


lie 


Gly Tyr 




C$1 11 Hen nil/ Aan 


ir lie 


rile 


T"! o TT-, 1 

lie vai 






420 








O c: 
4t Z O 




430 




Asp Arg 


Leu 


Lys 


Glu 


Leu 


Tl^ 1 TiV=? 

-J U U V {3 


Tyr TiVQ Cll \/ T\ry~ 
jl _y i- j-jjj' o vjx_y i yx. 




v ax 


Ala Pro 




435 








AAf\ 




A A Tl 

445 






Ala Glu 


Leu 


Glu 


Asn 


Leu 


1JC LI J-J \Z Li. 


f3l n XT i c Drn Cav 
Ulu riu ocL 


He 


Ala 


Asp Ala 


450 












450 






Gly Val 


Thr Gly Val 


Pro 


rt-O^J w_L Li. 


-crii" o±y vjrxy O-Lii 


Leu 


Pro 


Ala Ala 










470 




4 /b 






480 


Hi re 1 
Lyb Vd.1 


Val 


Leu 


Glu 


Ser 


Gly Lys 


Thr Leu Thr Glu 


Lys 


Glu 


Val Gin 








485 






490 






495 


Asp Phe 


He 


Ala 


Ala 


Gin 


Val Thr 


Pro Thr Lys His 


Leu 


Arg 


Gly Gly 






500 








505 




510 


Val Val 


Phe 


Val 


Asp 


Ser 


He Pro 


Lys Gly Pro Thr 


Gly Lys 


Leu He 




515 








520 




525 






Arg Lys 


Glu 


Leu 


Arg 


Glu 


He Phe 


Ala Gin Arg Ala 


Pro 


Lys 


Ser Lys 


530 










535 


1 540 




Leu 




















545 





















<210> 3 
<211> 1760 
<212> DNA 

<213> Phrixothrix hirtus 

<220> 
<221> CDS 

<222> (41) . . . (1678) 
<400> 3 

gtgacagttt agttcagtag aagatttttt tgagatcaaa atg gaa gaa gaa aac 55 

Met Glu Glu Glu Asn 
1 5 

gtt gtg aat gga gat cgt cct cgt gat eta gtt ttt cct ggc aca gca 103 
Val Val Asn Gly Asp Arg Pro Arg Asp Leu Val Phe Pro Gly Thr Ala 

10 15 20 

gga eta caa tta tat caa tea tta tat aaa tat tea tat att act gac 151 
Gly Leu Gin Leu Tyr Gin Ser Leu Tyr Lys Tyr Ser Tyr He Thr Asp 
25 30 35 

gga ata ate gat gee cat ace aat gaa gta ata tea tat get caa ata 199 
Gly He He Asp Ala His Thr Asn Glu Val He Ser Tyr Ala Gin He 
40 45 50 

ttt gaa acc age tgc cgc ttg gca gtt agt eta gaa aaa tat ggc ttg 247 
Phe Glu Thr Ser Cys Arg Leu Ala Val Ser Leu Glu Lys Tyr Gly Leu 
55 60 65 

gat cat aac aat gtt gtg gca ata tgc agt gaa aac aac ata cac ttt 295 
Asp His Asn Asn Val Val Ala He Cys Ser Glu Asn Asn He His Phe 
70 75 80 85 

ttt ggc cct tta att get get tta tac caa gga ata cca atg gca aca 343 
Phe Gly Pro Leu He Ala Ala Leu Tyr Gin Gly He Pro Met Ala Thr 

90 95 100 



4 
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tea aat gat atg tac aca gaa agg gag atg att ggc cat ttg aat ata 391 
Ser Asn Asp Met Tyr Thr Glu Arg Glu Met lie Gly His Leu Asn lie 
105 110 115 

teg aaa cca tgc ctt atg ttt tgt tea aag aaa tea etc cca ttt att 43 9 
Ser Lys Pro Cys Leu Met Phe Cys Ser Lys Lys Ser Leu Pro Phe lie 
120 125 130 

ctg aaa gta caa aaa cat eta gat ttc ctt aaa aga gtc ata gtc att 487 
Leu Lys Val Gin Lys His Leu Asp Phe Leu Lys Arg Val lie Val lie 
135 140 145 

gat agt atg tac gat ate aat ggc gtt gaa tgc gta ttt age ttt gat 53 5 
Asp Ser Met Tyr Asp lie Asn Gly Val Glu Cys Val Phe Ser Phe Asp 
150 155 160 165 

tea cgt aat act gat cac gee ttt gat cca gtg aaa ttt aac cca aaa 583 
Ser Arg Asn Thr Asp His Ala Phe Asp Pro Val Lys Phe Asn Pro Lys 

170 175 180 

^ gag ttt gat ccc ttg gaa aga acc gca tta att atg aca tea tct gga 631 
%J Glu Phe Asp Pro Leu Glu Arg Thr Ala Leu lie Met Thr Ser Ser Gly 
*fi 185 190 195 



aca act gga ttg cct aaa ggg gta gta ata age cat aga agt ata act 679 
Thr Thr Gly Leu Pro Lys Gly Val Val He Ser His Arg Ser He Thr 
200 205 210 

ata aga ttc gtc cat age agt gat ccc ate tat ggt act cgt att get 72 7 
He Arg Phe Val His Ser Ser Asp Pro He Tyr Gly Thr Arg He Ala 
215 220 225 

cca gat aca tea att ctt get ata gca ccg ttc cat cat gec ttt gga 775 
Pro Asp Thr Ser He Leu Ala He Ala Pro Phe His His Ala Phe Gly 
230 235 240 245 

ctg ttt act gca eta get tac ttt cca gta gga ctt aag att gta atg 823 
Leu Phe Thr Ala Leu Ala Tyr Phe Pro Val Gly Leu Lys He Val Met 

250 255 260 

gtg aag aaa ttt gag ggc gaa ttc ttc tta aaa acc ata caa aat tac 871 
Val Lys Lys Phe Glu Gly Glu Phe Phe Leu Lys Thr He Gin Asn Tyr 
265 270 275 

aaa ate get tct att gta gtt cct cct cca att atg gta tat ttg get 919 
Lys He Ala Ser He Val Val Pro Pro Pro He Met Val Tyr Leu Ala 
280 285 290 

aaa agt cca tta gtc gat gaa tac aat tgc teg age tta acg gaa att 967 
Lys Ser Pro Leu Val Asp Glu Tyr Asn Cys Ser Ser Leu Thr Glu He 
295 300 305 

get agt gga ggc tct cct tta gga aga gat ate gca gat aaa gta gca 1015 
Ala Ser Gly Gly Ser Pro Leu Gly Arg Asp He Ala Asp Lys Val Ala 
310 315 320 325 

aag aga ttg aaa gta cat gga ate eta caa gga tat gga tta acc gaa 1063 
Lys Arg Leu Lys Val His Gly He Leu Gin Gly Tyr Gly Leu Thr Glu 

330 335 340 
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acc tgc age get eta ata ctt age ccc aat gat cga gaa ctt aaa aaa 1111 
Thr Cys Ser Ala Leu lie Leu Ser Pro Asn Asp Arg Glu Leu Lys Lys 
345 350 355 

ggt gca att gga acg cct atg cca tat gtt caa gtt aaa gtt ata gat 1159 
Gly Ala He Gly Thr Pro Met Pro Tyr Val Gin Val Lys Val He Asp 
360 365 370 

ate aat act ggg aag gcg eta gga cca aga gaa aaa ggc gaa ata tgc 12 07 
He Asn Thr Gly Lys Ala Leu Gly Pro Arg Glu Lys Gly Glu He Cys 
375 380 385 



ttc aaa agt caa atg ctt atg aaa gga tat cac aac aat ccg caa gca 1255 
Phe Lys Ser Gin Met Leu Met Lys Gly Tyr His Asn Asn Pro Gin Ala 
390 395 400 405 

act cgt gat get ctt gac aaa gat ggt tgg ctt cat act ggg gat ctt 13 03 
Thr Arg Asp Ala Leu Asp Lys Asp Gly Trp Leu His Thr Gly Asp Leu 

410 415 420 

% gga tat tac gac gaa gac aga ttt ate tat gta gtt gat cga ttg aaa 1351 
Mjf Gly Tyr Tyr Asp Glu Asp Arg Phe He Tyr Val Val Asp Arg Leu Lys 
41 425 430 435 

111 9 aa ctt att aaa tat aaa SS a tat cag gtt gcg cct get gaa ctg gaa 13 99 

m Glu Leu Ile L Y S T Y r ^ys Gly Tyr Gin Val Ala Pro Ala Glu Leu Glu 
J/1 440 445 450 

4* aat ctg ctt tta caa cat cca aat att tct gat gcg ggt gtt att gaa 1447 

« Asn Leu Leu Leu Gin His Pro Asn Ile Ser Asp Ala Gly Val Ile Glu 
U . 455 460 465 

L-i ttc c 99 acg aat ttg ctg gtc aat tac ctt tec gcg tgt gtt gtg tta 1495 

%I phe Arg Thr Asn Leu Leu Val Asn Tyr Leu Ser Ala Cys Val Val Leu 

y 470 475 480 485 

y& gag cct ggt aag aca atg acc gaa aag gaa gtt cag gat tat att gca 1543 
Glu Pro Gly Lys Thr Met Thr Glu Lys Glu Val Gin Asp Tyr Ile Ala 

490 495 500 

gag eta gtc act aca act aaa cat ctt cga ggc ggt gtc gta ttt ata 1591 
Glu Leu Val Thr Thr Thr Lys His Leu Arg Gly Gly Val Val Phe Ile 
505 510 515 

gat agt att cca aaa ggc cca aca gga aaa etc atg aga aac gaa etc 163 9 
Asp Ser Ile Pro Lys Gly Pro Thr Gly Lys Leu Met Arg Asn Glu Leu 
520 525 530 

cga gca ata ttt gee egg gaa cag gca aaa tea aaa tta taagctcaat 1688 
Arg Ala Ile Phe Ala Arg Glu Gin Ala Lys Ser Lys Leu 
535 540 545 

atattgettt agttataaaa tgtatgtaat caaattttag aacctaatac attcattgag 174 8 
agectaaaaa aa 1760 
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<210> 4 
<211> 546 
<212> PRT 

<213> Phrixothrix hirtus 



<400> 4 



Met 


Glu 


Glu 


Glu 


Asn 


Val 


Val 


Asn 


Gly Asp Arg Pro Arg Asp Leu Val 


1 








—j 










i \j 










1 D 




Phe 


Pro 


Glv 


Thr 


Ala 


Glv 


Leu 


Gin 


Leu 


Tyr 


bin 


Ser 


Leu 


Tyr 


Lys 


Tyr 




























30 






Ser 


T Y r 


He 


Thr 


A^n 


Gl v 


He 


He 


Asp 


Ala 


His 


Thr 


Asn 


Glu 


Val 


Tl _ 

He 
















40 










45 








Ser 


Tyr 


Ala 


Gin 


He 


sr lie 


Glu 


Thr 


Ser 


Cys 


Arg 


Leu 


Ala 


Val 


Ser 


Leu 




50 










55 










60 










Glu 


Lys 


Tvr 


\j i y 


T .^i i 




His 


Asn 


Asn 


Val 


Val 


Ala 


He 


Cys 


Ser 


Glu 


65 










/ U 










75 










80 


Asn 


Asn 


Hp 

1 1 c 


XX J. o 




PVip 
Jr lie 


Gly Pro 


Leu 


He 


Ala 


Ala 


Leu 


Tyr 


Gin 


Gly 










o 0 










q n 

y u 










95 


lie 


Pro 




jrt.1 CI 


i in 


Cpv- 


Asn 


Asp 


Met 


Tyr 


Thr 


Glu 


Arg 


Glu 


Met 


He 








inn 
J- u u 










105 










110 






Gly His 


ilC U 


Hbll 


Tip 

lie 


Gov" 
OCI 


Lys 


Pro 


Cys 


Leu 


Met 


Phe 


Cys 


Ser 


Lys 


Lys 






1 1 C 










120 










125 






Ser 


Leu 


r 1 U 


DVi o 
Jr 11c 


Tip 

lie 


liCU 


Lys 


Val 


Gin 


Lys 


His 


Leu 


Asp 


Phe 


Leu 


Lys 




130 










135 










140 










Arg Val 


Tip 

i ie 


val 


lie 


ASp 


Ser 


Met 


Tyr 


Asp 


He Asn Gly Val 


Glu 


Cys 


145 










15 0 










155 










160 


Val 


Phe 


C t~ 


Jrne 


iiSp 


ber 


Arg 


Asn 


Thr 


Asp 


His 


Ala 


Phe 


Asp 


Pro 


Val 










lob 










170 










175 




Lys 


Phe 


7V o-n 
ribll 


rlu 


T ,t / o 

±jy o 


bill 


Phe 


Asp 


Pro 


Leu 


Glu Arg Thr Ala Leu 


He 








loU 










185 










190 






Met 


Thr 


OCI 


OCI 


uiy 


1X1X 


Thr Gly Leu 


Pro 


Lys 


Gly Val 


Val 


He 


Ser 






13 j 










200 










205 








His 


Arg 


Car 


Tip 

11C 


iin 


Tip 

lie 


Arg 


Phe 


Val 


His 


Ser 


Ser Asp 


Pro 


He 


Tyr 




210 










215 










220 








Gly Thr 




lie 


in.1 ci 


Iri Q 


Asp 


Thr 


Ser 


He 


Leu 


Ala 


He 


Ala 


Pro 


Phe 


225 










O *D A 
Z .3 U 










235 










240 


His 


His 


nld, 






jjeu 


Phe 


Thr 


Ala 


Leu 


Ala 


Tyr 


Phe 


Pro 


Val 


Gly 




















250 










255 


Leu 


Lys 


lie 


Up] 
val 




V dl 


Lys 


Lys 


Phe 


Glu Gly Glu 


Phe 


Phe 


Leu 


Lys 








"j n 
J O U 










265 










270 




Thr 


He 


\2 111 


7\ c* -n 
■rioll 


xyr 


juys 


He 


Ala 


Ser 


He 


Val 


Val 


Pro 


Pro 


Pro 


He 






Z /o 










280 










285 








Met 


Val 


iyr 




i-il d. 


Lys 


Ser 


Pro 


Leu 


Val 


Asp 


Glu 


Tyr 


Asn 


Cys 


Ser 




290 










295 










300 








Ser 


Leu 


Thr 


Glu 


He 


Ala 


Ser 


Gly Gly Ser 


Pro 


Leu Gly Arg Asp 


He 


305 










310 










315 










320 


Ala 


Asp 


Lys 


Val 


Ala 


Lys 


Arg 


Leu 


Lys 


Val 


His 


Gly 


He 


Leu 


Gin 


Gly 










325 










330 










335 


Tyr Gly 


Leu 


Thr 


Glu 


Thr 


Cys 


Ser 


Ala 


Leu 


He 


Leu 


Ser 


Pro 


Asn 


Asp 








340 










345 










350 




Arg 


Glu 


Leu 


Lys 


Lys 


Gly 


Ala 


He 


Gly Thr Pro Met 


Pro 


Tyr Val 


Gin 






355 










360 










365 








Val 


Lys 


Val 


He 


Asp 


He 


Asn 


Thr Gly Lys Ala Leu Gly Pro Arg Glu 




370 










375 










380 










Lys 


Gly 


Glu 


He 


Cys 


Phe 


LyS 


Ser 


Gin 


Met 


Leu 


Met 


Lys 


Gly Tyr His 


385 










390 










3 95 










400 


Asn 


Asn 


Pro 


Gin 


Ala 


Thr 


Arg Asp Ala 


Leu 


Asp 


Lys Asp 


Gly Trp 


Leu 










405 










410 










415 
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His Thr Gly Asp 
420 

Val Asp Arg Leu 
435 

Pro Ala Glu Leu 
450 

Ala Gly Val He 
465 

Ala Cys Val Val 

Gin Asp Tyr He 
500 

Gly Val Val Phe 
515 

Met Arg Asn Glu 

530 
Lys Leu 
545 
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Leu 


lie 
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Asn 


Leu 


Leu 
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Thr 
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Leu 


Glu 
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Glu 


Leu 


Val 
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He 








520 


Leu Arg Ala 


He 






535 





Asp Glu Asp Arg 
425 

Lys Tyr Lys Gly 

Leu Gin His Pro 
460 

Asn Leu Leu Val 
475 

Lys Thr Met Thr 
490 

Thr Thr Thr Lys 
505 

Pro Lys Gly Pro 

Phe Ala Arg Glu 
540 



Phe He Tyr Val 
430 

Tyr Gin Val Ala 
445 

Asn He Ser Asp 

Asn Tyr Leu Ser 
480 

Glu Lys Glu Val 
495 

His Leu Arg Gly 
510 

Thr Gly Lys Leu 
525 

Gin Ala Lys Ser 




Filename ; Phrixothrix vivianii lateral lanterns green light-eliciting 

lucif erase cDNA and deduced primary structure. 
Sequence Size : 1745 
Seauence Position; -25 - 1746 

Translation Position: 1 - 1635; 

Genetic Cede : Universal 'artino-acid resiaues are in 3 letter code) 

-20 -10 
TCAGTSCAAGACTTTAGGG 



10 20 30 40 50 

AT CAAAAT GGAAGAAjGAAAAjCAT T AGGCAT GGAGAG CG T CCTCG T CAT AT AG T C CAT C C ? 
MetGluGiuGlu^.snlleAr gHisGlyGlu^jrgPriArgAst IleValHisPro 

O' 50 70 $0 9C 10C 110 

G GC T C G GC AG G AC AAC AAT TAT AC C AAT CAT T G T AT AAAT TTGCATCTTTTCCT GAAG CA 
41 GiySerAlaGiyGlnGlnleuTvrGlnSerleuTvrlvsPheAiaSerPheProGiuAla 

i 

03 ■ 

+ 130 190 200 210 220 230 

" _ CGC T T AGC T G T TAGT AT AGAAC AAT ATGGC T T G AATGAAAAC AAT GT T GT GGG TG T AT GC 

H ArgleuAlaValSerlleGiuGlnTyrGlyLeuAsnGluAsnAsnValValGiyValCys 

H 240 250 2n0 2^0 2H0 240 

AGTGAAAACAATATAAACTTTC TTAAT C CTGT CCTTGCT GCTTTATACTTAGGAATACCA 
rl SerGluAsnAsnlleAsnPheP heAsnProValLeuAiaAlaleuTyrleuGlyTlePro 



12C 1*0 140 ISO ln{) 170 

ATAATC GAT GC T CACACAAA.T GAAG T AA.7 AT CATAT GC T C AAAT A.T T T GAAAC CAG C T G C 
TlelleAspAlaHisThrA.snGluVallleSerTyrAlaGinllePheGluThrSerCys 



300 310 - 220 220 340 350 

G T AGCAAC AT C AAAT GA.TA.T G TA.CAjCA.GAT GGA.GAGT TAAC T GG7CAC T T G AATAT A.T CA 
VaiA.laThrSerAsrAspMecTyrThrAsp 

360 370 3B0 390 400 410 

AAAC C AAC TAT CAT G T T TAG T T C AAAGAAAG C AC TC C C G C T TAT T C T GAGA.G T ACAGC AA 
LysProThrlieMetPheSerSerlysLysAiaLeuProLeulleLeArgVaiGlnGin 

420 430 440 450 460 4"*0 

AJVTCTAA.GTTTCATTAAAAAAjGTCGTA 

AsnLeuSerPhelleLysLysValValVailleA-spSerMetTyr.AsplleAsnGlyVal 

480 490 500 510 520 r'<0 

GAAT GC GT AT C TACC T T TG T T GC ACGT T ATAC T GAC CA.CA.C C T T T GATCCAT T GT CAT T T 
GIuCysValSerThrPhsValAIaA^gTyr^ 

540 550 560 570 530 590 

AC AC CAAAAGLAT TTTGATCCCCTT GAAAAAAT C GCA T T AAT T AT G T CAT CAT CT G GAACA 
Thr?roLysAsp?heAsp?roLeuGluLys:ieA.iaLeu:ieMetSerSerSerGlyThr 



FIG. 1A 



6»0 610 620 630 640 650 

ACTGGATTGCCTAAGGGTGTAGTACTGAGCCATAGAA.GTCTAACTATAA.GATTCGTTCAT 
ThrGIyLeuProLysGiyVaiValLeuSerK^sArgSerLeuThrlleArgPheValHis 

560 670 630 690 700 710 

AGCA.GGG ATCC CA T T TAT G G CAC T C G TAG GG T T C CAC AAACAT CAATTC T T T C C TT AGTA 
SerArgAspProIIeTyrGlyThrArgThrValProGInThrSerlleLeuSerLeuVai 

720 730 740 750 760 111) 

C C G T T C CAT CAT GC C T T T G G AAT G T T T AC T AC AT TAT C T T AC T T T G TAG TAG GAG T TAAG 
ProPheHisHisAlaPheGlyMe-PheThrThrLeuSerTyrPheValValGIyLeuLys 

730 790 800 310 820 830 

GTT G TAATGT TGAAGAAAT T T GA.GGGCGCACTTTT C TTAAAA^CC ATA-CAGAA.TTACAAA 
ValValMetLeuLysLysPheGIuGlyAIaLeuPheLeuLysThrlleGlnAsnTyrLys 

840 850 HfcO 870 HBO 390 

A T C C C CAC T AT T G TAG TGGCCCCTC CAG TTATGGTGTTTTTGGC T AAAA G C C CAT TAG T C 
Ile?rcThr:ieValValAla?rc?roValMetVal?hele^laLysSer?rcLeuVal 

9C0 910 920 930 940 950 

GATCAATACGATTTATCGAGCTTAAJZGGAAGTTG^^ 

AspGlnTyrAspLeuSerSerleurnrGluValAlaThrGlyGlyAlaProLeuGlyLys 

960 970 9K0 990 1000 1010 

GATGTC GC AG AAGCAG T AGC AAAGAGG T T GAAAT TAG CTG GAAT CATACAAG GAT AT GGA 
AspValAlaGluii.laValAlaLysArgLeulysLeuProGlyllelleGlnGlyTyrGly 



1020 1030 1040 1050 1050 J> 107C 

T T AAC T GAAAC TTGCTGCGCT GT AAT GAT T AC C C C T CAT AAT G C T G T GAA3?C AGG T T C A 
LeuThrGluThrCysCysAlaVa^ 

iwr. i J9 f ; ii. if: mo 1120 use: 

ACTGGAAGAC CC T TGC CAT AC AC T AAaGC C AAAGT TTTAGATAAC GCTAC T GGG?J\GGC G 
ThrGlyArgProLeuProTyrlleLysAIa^ 

11-0 1150 1160 11"0 1180 1190 

CTAGGAC C AGGAG AAAG AGGCGAAAT AT GCTTT CAAAGTGAAAT GATTAT GAAAGGATAT 
LeuGlyProGlyGluArgGlyGluIieCysPheGlnSerGl^MaiilleMe-LysGlyTyr 

1200 1210 1220 1230 1240 1250 

TACAACAAC C C G G AAG C AAC TAT T GAT AG TAT T GAC AAA GAT GG TZGGCTH CAT T C T GGA, 
TyrAsr^snPr^GluAiaThrlleAapT 

1250 1270 1290 1290 1300 1310 

GAT AT T GG AT AT T AC GAC GAAGAT GGAAAT T T CTTT AT AGT T GAT CGATT GAAAGAACTT 
AspIleGlyTyrTyrAspGl^spGlyAsnPhePhelleValAspA-rgleulysGluLeu 

" 1320 1330 1340 1350 1360 13^0 

AT TAAAT ACAAGGGAT AT C AGG TTGCGCCTGCT GAACTGGAAAAT C T GC T T T TACAACAT 

IlsLysTyrLysGiyTyrGlnValA-IaProAlaGluLeuGl'oAsnLeuLeuLeuGlnHis 

1380 1390 1400 1410 1420 1430 

CCAAGT AT TGCTGAT GC GGGTGT TACT GGAGTT CCGGACGAATT T GGTGGACAAT TACCT 
ProSerlleAlaA^spAlaGlyValThrGlyValProAspGluPheGlyGlyGinLeuPro 



FIG. IB 



1440 1450 1460 1470 1480 1490 

GCTGCTTGTGTTGTGTTAGA^TCTGGCAAGACGCTGACTGAAAAGGAAGTTCAAGATTTT 
AlaAlaCysValValLeuGluSerGlyLysThrLeuThrGluLysGluValGliiAspPhe 

1500 1510 1520 1530 1540 1550 

AT T GC AGCACAAGT CACT C CAACAAAGCATCTT CGAGGC GGT GTCGTAT T T GTAGACAG T 
IleAlaAiaGlnValThrProThrLysHisLeiiArgGlyGlyValValPheValAspSer 

1560 1570 1580 1590 1600 1610 

AT T C C GAAAGGC C C T ACT GGAAAAC T CAT CAGAAAGGAG C T C C GAGAAATAX T T GC C CAG 
IleProLysGlyProThrGlyLysLeuIleArgLysGluLeuArgGluIlePheAlaGln 

1620 1530 1640 

CGAGCACCAAAAT CAAA^TTATAAGTTCAATGTATTGCTTTAGTT CTAAAATGTA.TATAA 
ArgAlaProLysSerLysLeu* * * 

ACAAGT T TTAGA^C C TAATACAT T CAT TCAAAT AC TAAACAAAAAAAAAAAAA a JWlAAA. 

1740 
AAAAAA 



